Intrarenal infusion of supernatant from cytokine-activated human mesangial cells may cause glomerular damage.
The pathogenesis of glomerular damage in glomerulonephritis (GN) is not fully understood. Several studies have suggested that reactive oxygen molecules play a role in renal disease. It is known that, during GN, mesangial cells are activated. In a previous study, we demonstrated that in vitro interleukin (IL)-1 plus IL-6 stimulated cultured human mesangial cell (HMC) activation to release free oxygen radicals. In this study, we measured hydrogen peroxide (H2O2) and superoxide anion (O2-) levels after stimulation by IL-1 plus IL-6 in cultured HMCs. We then infused H2O2 directly into the left renal arteries of Sprague-Dawley rats. We also infused the culture supernatants of HMCs after stimulation by IL-1 plus IL-6 into the left renal arteries of rats. Two hours after stopping the infusion, the kidneys were removed and fixed using Carson's modified Millonig's buffer for electron microscopy. Both 100 microM H2O2 and supernatants of HMCs stimulated by IL-1 10 U/ml plus IL-6 1,000 U/ml caused similar glomerular damage, including blebbing and sloughing of endothelial cells, and denuded basement membrane in glomeruli. When 100 microM H2O2 or supernatants of cytokine-activated HMCs were infused into renal arteries, they caused hematuria and proteinuria. These results suggest that activated HMCs may secrete free radicals and cause glomerular damage.